Quantitation of eukaryotic topoisomerase I reactivity with DNA. Preferential cleavage of supercoiled DNA.
A method has been used to quantitate the reaction between eukaryotic type I DNA topoisomerase and topological forms of DNA. This procedure (Trask, D.K., DiDonato, J.D. and Muller, M.T. (1984) Eur. Mol. Biol. Organ. J. 3, 671-676) measures the efficiency of DNA cleavage and concurrent formation of a covalent enzyme/DNA complex. Eukaryotic type I topoisomerases react preferentially by 5-10-fold with supercoiled DNA. The effect of supercoiling is clearly evident in that both the initial rate and final extent of the reaction is elevated. Because the dissociation rate is much lower than the association rate, it is possible to isolate native topoisomerase/DNA complexes. These complexes are comprised of enzyme molecules which are catalytically active when challenged with a second supercoiled DNA substrate. Collectively, the data support the conclusion that a functional intermediate in the reaction sequence is being detected and that the avian topoisomerase I preferentially cleaves supercoiled DNA.